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A system for connecting an air-gas mixing device to a fan, particularly for gas 
boilers and similar apparatus 
Technical field 

The present invention relates to a system for connecting an air-gas mixing 
5 device to a fan, according to the preamble to main Claim 1 . 
Technological background 

In the technical field of the present invention, particularly in boilers and 
similar apparatus mainly for domestic use and comprising a gas burner, there is a 
need to connect the air-gas mixer device, which is designed and arranged to mix 
10 the combustible mixture in a suitable manner, to the inlet of a fan, typically a radial 
fan, for supplying the combustible mixture to the burner with forced ventilation. 

In such applications, the air-gas mixer usually has a tubular output section 
to be connected to the intake opening of the fan in order to ensure flow 
communication as well as mechanical interlocking between these elements. 
15 A known connection system provides for the output section of the mixer to 

be provided with a flange arranged for fixing by means of screws to a 
corresponding complementary flange, typically formed on the housing of the fan in 
the region of the intake opening. 

Although this solution ensures interlocking, it renders the mounting of the 
20 mixer on the fan somewhat complex and, moreover, these elements have to be 
provided with respective connection-flanging surfaces. 

Moreover, this connection system with screws or similar devices has not 
been found particularly quick during assembly and dismantling operations. 
Description of the invention 
25 The problem underlying the present invention is that of providing a system 

for connecting an air-gas mixing device to a fan or similar apparatus which is 
designed structurally and functionally to overcome the problems discussed with 
reference to the prior art mentioned. 

This problem is solved by the invention by means of a connection system 
30 formed in accordance with the appended claims. 
Brief description of the drawings 

The characteristics and the advantages of the invention will become clearer 
from the following detailed description of a preferred but not exclusive 
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embodiment thereof, described by way of non-limiting example with reference to 
the appended drawings, in which: 

- Figure 1 is an axial section through a connection system according to the 
invention, in the disconnected condition, 

5 - Figure 2 is a partial axial section through the system of Figure 1, in the coupled 
condition, 

- Figure 3 is a front elevational view of the air-gas mixer of the preceding 
drawings, arranged for coupling to a fan by the connection system of the present 
invention, and 

10 - Figure 4 is a plan view of the mixer of the preceding drawings. 

Preferred embodiment of the invention 

With reference to the drawings mentioned, an air-gas mixer, generally 

indicated 1, is arranged for connection to a fan 2, shown only partially, by a 

connection system formed in accordance with the present invention. The 
15 invention is for use in particular, but not exclusively, in the connection of air-gas 

mixers to fans in gas apparatus such as, for example, boilers with gas burners for 

domestic use. 

The mixer 1 comprises a tubular body 3 having a longitudinal axis X, a first 
axial end 3a, and a second, opposite end 3b, the latter constituting the section for 
20 the output of the combustible air-gas mixture formed in the mixer. 

The tubular body 3 defines, coaxially, a first axial duct 4 through which the 
gas is supplied and, outside the duct 4, a second duct 5 and a third duct 6, 
converging in the output section 3b. The ducts 5, 6 are separated by a wall 7 and 
have respective supply openings 5a, 6a through which corresponding air-flows are 
25 admitted to the mixer. 

In the region of the output section 3b, the tubular body is enlarged to form a 
plate-shaped element 8 which extends radially therefrom and the function of which 
will become clear from the following description. 

The fan 2 is a radial fan and is positioned downstream of the mixer 1. It 
30 comprises a housing 9 in which there is an intake opening 10, which is shown in 
Figure 1, and which is to be connected in flow communication with the output 
section 3b of the mixer 1 . 
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The connection system comprises a first plug/socket coupling element and 
a second plug/socket coupling element which are provided on the mixer 1 and on 
the fan 2, respectively, extend coaxially along the axis X, and can be engaged in 
one another. The first element comprises a collar 1 1 projecting from the output 
5 section 3b of the mixer and the second element comprises a mouth portion 12 of 
the intake opening of the fan 2. 

The outer surface of the collar 1 1 and the inner surface of the mouth 
portion 12, which are indicated 11a and 12a, respectively, have complementary 
profiles along at least a portion of their axial extent along the axis X, as shown in 
10 Figures 1 and 2. 

The collar 1 1 is formed integrally with the tubular body of the mixer and is 
preferably made of a thermoplastic material. 

An annular projection 15 extends radially at the free axial end 13b of the 
collar and can abut a respective annular surface 16 of the mouth portion 12, as 
15 will be explained in greater detail below, the projection 15 and the corresponding 
surface 16 thus together constituting means for the axial restraint of the mixer 
relative to the fan in an operative axial interlocking position (Figure 2). 

The collar 1 1 is also resiliently contractible radially by virtue of the provision 
of several axial slots 17 constituting circumferential interruptions of the lateral wall 
20 of the collar (Figures 1 and 3). The profile 12a of the mouth portion can also 
interfere, in the above-mentioned plug/socket coupling, at least with the annular 
projection 15 of the collar 1 1 so that the collar is contracted resiliently to enable it 
to be inserted in the mouth portion 12 and consequently to snap back to the 
operative axial locking position. The plug/socket coupling of the connection 
25 system according to the invention is therefore a snap coupling. More particularly, 
the snap-coupling is substantially irreversible, that is, once the collar is engaged, it 
can be removed only with the aid of a tool which can contract the collar radially in 
order to disengage its annular projection 15 from the corresponding surface 16. 

In a variant of the invention, not shown, the collar 1 1 is made of spring steel 
30 and is arranged to be snap-engaged on the tubular body 3 of the mixer. 

The system according to the invention is also provided with resilient means 
for taking up the play in the axial coupling between the collar and the mouth 
portion. These means comprise one or more annular appendages 18 (three 
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appendages in the embodiment described) extending radially from the collar 1 1 in 
the region of its axial end remote from the projection 15. More particularly, the 
appendages 18 are formed integrally with the collar and project radially therefrom 
with a configuration substantially of sectors of a circular ring (arranged at angular 
5 intervals of 120°). In the disconnected condition of the mixer and the fan, the 
appendages 18 project beyond the lower profile of the plate-like element 8 in 
positions spaced (in the sectioned view of Figure 1) from the base surface 19a 
thereof. 

« 

This base surface 19a can be brought into abutment with a corresponding 

10 surface of the mouth portion 12 of the fan which faces it so that, as a result of the 
plug/socket coupling of the mixer on the fan, the appendages 18 are deformed 
resiliently, giving rise to a resilient force on the mixer tending to urge the annular 
projection 15 and the surface 16 into mutual contact. The appendages 18 thus 
constitute means for taking up axial play in the coupling between the collar and 

1 5 the mouth portion of the fan. 

An annular projection projecting from the base surface 19a of the plate-like 
element 8 of the mixer is indicated 20. This projection can engage, with a 
substantial form fit, a respective annular groove 21 formed in the mouth portion 12 
of the fan in a position facing the output section of the mixer. As well as 

20 facilitating the location of the mixer relative to the fan, the engagement of the 
projection 20 in the groove 21 serves to ensure their mutual restraint transverse 
the axis of the plug/socket coupling. 

In use, the connection system provides for the collar 1 1 first of all to be 
coupled by being fitted (along the axis X) in the mouth portion 12 until the annular 

25 projection 15 (and the collar) is radially contracted owing to interference with the 
surface profile 12a of the mouth portion 12 in order then to snap back to the axial 
locking position in which the annular projection 15 is in abutment with the annular 
surface 16 of the mouth portion. 

It will be noted that, in the axial restraint position, the mixer is not prevented 

30 from rotating about the axis X relative to the fan. As a result, the mixer can 
advantageously be oriented angularly relative to the intake opening of the fan to 
facilitate its mounting as well as its adjustment. 
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Conversely, in order to disconnect the mixer by disengagement of the 
projection 15 from the annular surface 16, the collar 11 is slipped out by being 
contracted resiliently in the mouth portion 12. 

The invention thus solves the problem posed, achieving many advantages 
5 over known solutions. 

These include rapid coupling between the mixer and the fan as well as 
structural simplicity of the coupling elements. Another advantage is that, in 
contrast with known solutions, neither the mixer nor the fan requires any provision 
for a connection, for example, a flanged connection with screw means. Moreover, 
10 the connection system of the invention does not require the use of any specific 
tightening tools, facilitating coupling and rendering it extremely quick. Not least is 
the advantage that axial locking with taking-up of the play in the coupling is 
ensured, enabling a precise connection of the mixer to the fan to be achieved, 
irrespective of the working tolerances with which the collar is produced. 
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6 

CLAIMS 

1. A system for connecting an air-gas mixer device (1) to a fan (2) in which an 
output section (3b) of the mixer (1) is connected, in flow communication, to an 
intake opening (10) of the fan (2), characterized in that it comprises a first 
5 plug/socket coupling element and a second plug/socket coupling element (11, 12) 
which are provided on the mixer device (1) and on the fan (2), respectively, and 
can be engaged in one another coaxially, and axial restraining means (15, 16) 
between the elements (11,1 2), for the axial restraint of the mixer (1 ) relative to the 
fan (2). 

10 2. A connection system according to Claim 1 in which the plug/socket coupling is a 
snap-coupling. 

3. A connection system according to Claim 1 or Claim 2 in which the plug/socket 
coupling elements comprise, respectively, a collar (11) projecting coaxially from 
the mixer (1) in the region of the output section (3b) and a mouth portion (12) of 

15 the fan (2), which have complementary profiles along at least a portion of their 
axial extent. 

4. A connection system according to Claim 3 in which the axial restraining means 
comprise at least one annular projection (15) which extends from the collar (11) 
and can abut an annular surface (16) of the mouth portion (12) in an operative 

20 position of axial restraint of the mixer (1 ) relative to the fan (2). 

5. A connection system according to Claim 4 in which at least the projection (15) 
of the collar (11) is resiliently contractible radially to permit insertion of the collar 
(11) in the mouth portion (12) and subsequent snap-return to the operative axial 
locking position. 

25 6. A connection system according to one or more of Claims 3 to 5 in which the 
collar (11) is partially interrupted circumferentially by at least one axial slot (17) so 
as to be contractible radially. 

7. A connection system according to one or more of Claims 4 to 6 in which the 
annular projection (15) extends radially from a free axial end of the collar (11). 
30 8. A connection system according to one or more of Claims 3 to 7 in which means 
are provided for resiliently contracting the collar (11) radially during its plug/socket 
coupling in the mouth portion (12). 
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9. A connection system according to Claim 8 in which the means for the radial 
contraction of the collar comprise at least a portion of the profile of the mouth 
portion (12) of the fan (2). 

10. A connection system according to one or more of Claims 3 to 9 in which 
5 resilient means (18) are provided for taking up the axial coupling play of the collar 

(11) in the operative axial locking position. 

11. A connection system according to Claim 10 in which the resilient means 
comprise at least one appendage (18) which extends from the collar (11) and can 
be deformed resiliency as a result of the plug/socket coupling of the collar (11) in 

10 the mouth portion (12) of the fan (2) so as to give rise to a resilient force tending to 
urge the annular projection (15) into a position of abutment with the corresponding 
annular surface (16) of the mouth portion (12). 

12. A connection system according to Claim 11 in which the at least one 
appendage (18) is integral with the collar (11). 

15 13. A connection system according to Claim 11 or Claim 12 in which the at least 
one appendage (18) is configured as a sector of a circular ring extending at the 
end of the collar (1 1 ) remote from the projection (1 5). 

14. A connection system according to one or more of Claims 3 to 13 in which the 
collar (11) is made of thermoplastic material. 
20 15. A system according to one or more of Claims 3 to 14 in which the collar (1 1) is 
formed integrally with the mixer (1). 
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